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Background 

• Severe space weather recognised on UK 
National Risk Register in 2011 

• Remains Medium-high risk 
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Met Office Space Weather 
Operations Centre 
(MOSWOC) 

• Moved to 24/7 operations 29 Apr 14 

• Fully integrated within Met Office 
Operations Centre 

• Officially opened October 2014 

• National capability supporting; 

Government, military & critical sectors 
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Impact scales 
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Average Frequency

(1 cycle = 11 years)

Scale Descriptor 

Number of storm events 

when Kp level was met;

(number of storm days)

Power systems: Localised voltage control and protective system problems 

may occur leading to potential for localised loss of power. Transformers may 

experience damage.  

Power systems:widespread voltage control problems and protective system 

problems can occur, some grid systems may experience complete collapse or 

blackouts. Transformers may experience damage.

4 per cycle

(4 days per cycle)

Spacecraft operations: may experience extensive surface charging, drag may 

increase on low-Earth-orbit satellites, problems with orientation, 

uplink/downlink and tracking satellites. 

Spacecraft operations: may experience extensive surface charging, problems 

with orientation, uplink/downlink and tracking satellites. 

Other systems:  HF (high frequency) radio communication may be impossible 

in many areas for one to two days, GNSS(GPS) satellite navigation may be 

degraded for days with possible effects on infrastructure reliant on GNSS 

(GPS) for positioning or timing, low-frequency radio navigation can be out for 

hours, and aurora may be seen across the whole of the UK. 

Other systems: pipeline currents can reach hundreds of amps, HF (high 

frequency) radio propagation may be impossible in many areas for one to two 

days, satellite navigation may be degraded for days, low-frequency radio 

navigation can be out for hours, and aurora has been seen as low as Florida 

and southern Texas (typically 40° geomagnetic lat.)**. 

Power systems: No significant impact on UK power grid likely. Power systems: possible widespread voltage control problems and some 

protective systems will mistakenly trip out key assets from the grid.

100 per cycle

(60 days per cycle)

Spacecraft operations: may experience surface charging and tracking 

problems, drag may increase on low-Earth-orbit satellites,  corrections may be 

needed for orientation problems.

Spacecraft operations: may experience surface charging and tracking 

problems, corrections may be needed for orientation problems.

Other systems:  HF radio propagation sporadic, GNSS(GPS) satellite 

navigation degraded for hours, low-frequency radio navigation disrupted, and 

aurora may be seen across the whole of the UK. 

Other systems: induced pipeline currents affect preventive measures, HF 

radio propagation sporadic, satellite navigation degraded for hours, low-

frequency radio navigation disrupted, and aurora has been seen as low as 

Alabama and northern California (typically 45° geomagnetic lat.)**. 

G 4 Severe Kp = 8, 

including a 

9-

Duration of event will influence severity of effects 

UK Effect Category US and Global Effect Physical 

measure 

Geomagnetic Storms

Kp values*

G 5 Extreme Kp = 9



Public pages 
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Public communication 

© Crown copyright   Met Office 

• Public want information 

• become informed 

• Don’t want to be told only when the 
‘big one’ is coming 

• Information from trusted source 

• Cross-government communications workshop 

• Within government 

• Public communications 

• UK / US bilateral meeting on public 
communications 



No. 10  
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& N. Ireland 

DCLG 

LRFs 

Go Science 

Met office  

‘Owns’ NRA 
space 
weather  risk. 
Monitors  
space 
weather and 
provides 
forecasts and 
alerts to 
departments, 
agencies and 
industry 
bodies that 
have signed 
up for them. 
Met Office 
would be in 
regular 
contact with 
CCS, SAGE, 
BIS and 
others. Leads 
on comms 
pre-event 

BIS- Depart. Business, Innovation & Skills 
DECC- Depart. Energy & Climate Change 
DfT- Depart. Transport 
UKSA- UK Space Agency 
DAs- Devolved Administrations 
DCLG- Depart. Communities and Local Government   

FCO- Foreign and Commonwealth Office  
OFGEM- Office of Gas & Electricity Markets 
CAA- Civil Aviation Authority  
ATOC- Association of Train Operating Companies 
NATS- National Air Traffic Services 
UKSA- UK Space Agency 
 
 

DH- Depart. Health 
PHE- Public Health England 
LRFs- Local Resilience Forums 
Posts- Overseas Diplomatic Posts 
COBR- Cabinet Office Briefing Room 
SAGE- Scientific Advisory Group for Emergencies  

Assess national risks 

and co-ordinate 

central response 

Co-ordinate Government 

severe space weather 

work (March 2015) 

Co-ordinate scientific 

advice to central 

Government 

SCGs 

 STACs 

  COBR 

SAGE 

UK SPACE WEATHER – THE BIG PICTURE 

Departments 

responsible 

for own 

sectors 

SCGs- Strategic Coordination Groups  
STACs- Scientific & Technical Advice 
Cells 
Scientific Community- British Geological  
Society , Science & Technology Facilities  
Council etc. 

Industry 

and 

operators 

and 

responders 

Scientific 
community  

Prime Minister 

Met Office 

COBR 

SAGE 



Products to verify 

•  Space weather forecasters produce guidance twice daily.   

 

•  Guidance includes probability forecasts for the next 4 days of: 

  

1. geomagnetic storms,  

2. X-ray flares,  

3. high energy proton events,  

4. high energy electron events. 

 

Example probability  

forecasts 
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Models to verify 

• Enlil:  predicts solar wind speed & density 
between Sun & Earth for next few days. 

 

• REFM:  3-day forecast of high-energy 
electrons at GEO orbit. 

 

• D-RAP:  Global map of real-time D region 
absorption predictions. 

 

• MIDAS & Bernesse: Nowcasting Total 
Electron Content in ionosphere. 

11 



Future work 

• ENLIL 

• Low resolution ensemble 

• Compare WSA with NLFF (Yeates & Mackay) 

• Implement BAS Radiation-belt model 

• Review magnetospheric models 

• BATSRUS / GUMICS 

• SEP model (UCLan Cross-field diffusion code) 

• Forecaster competency framework 
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Future work 

• Socio-economic study – funding approved 

• Working with SWPC & SANSA 

• Cost of space weather 

• Benefits of forecasts 

• Benefits of monitoring assets 
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• Developing off-Sun-Earth 
satellite proposal 

• L5 workshop, London 11-
14 May 



Mark.gibbs@metoffice.gov.uk 

Phone: +44 (0)7867 501403 
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Models 

• ENLIL 

• Solar wind persistence 

• REFM 

• DRAP 

• MIDAS & Bernesse TEC maps 
– pre-op evaluation 
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Services 
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